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INTERMEDIATES FOR THE PREPARATION OF TRICYCOiIC DIHYDROPYRANO -IMIDAZO -PYRIDINES 
DERIVATIVES 

Technical field 

The inversion relates to novel compounds, which are used In the phannaceulical industry as valuable 
intermediates for the preparaSon of active compounds. 



U.S. Patent 4.468,400 describes titeydic imidazo[1 ,2-a]pyndlnes having cfifferent ring systems fused to the 
imidazopyridine skeleton, which compounds are said to be suHable for treating peptide ulcer disorders. 
The International Patent Applications WO 95G7714. WO 98/42707. WO 98/541 88. WO 00/17200. WO 
00/26217. WO 00/63211. WO 01/72756. WO 01/72754. WO 01/72755. WO 01/72757. WO 02/34749. WO 
03/014120. WO 03/016310. WO 03/014123. WO 03/068774 and WO 03/091253 disclose tricyclic 
imidazopyridine derivatives having a very specific substitution pattern, which compounds are likewise said 
to be suitable for treating gastrointestinal disordere. 

Kaminski et al. . J. Med. Chem. 1989. 32. 1686 describe the synthesis and configuratkMW of Imidazoll .2- 
a]pyridines and their antiulcer activity. 

Descriofion of the Inventfon 

It has now been found that the enanttomers of the compounds described for example In WO 03/01 4123 as 
racemic mixtures can be prepared stereoselectiveiy by way of a reacfion sequence which makes use of 
novel int«mediates. 

The invention thus relates in a first aspect to compounds of the fonnula 1 , 



R1 is hydrogen, 1-4C-alkyl. 3-7C-cycloalkyl. 3-7C-cycloalkyl-1^IC-alkyl. 1-4C-alkoxy. 1^alkoxy-1- 
4C-alkyi. I^alkoxycarbonyl, 2-4C-aIkeny1, 2-4G-alkynyl. fluoro-1-4C-alkyl or hydroxy-1-4C-alkyl. 

R2 is hydrogen. 1-4C-alkyl, 3-7C^cloalkyl. 3-7C-cycloalkyl-1^K>alkyl. 1-4G-alkoxycart)onyl. hydroxy- 
l^tC-alkyl. hydroxy-3-4-C-alkenyl. hydroxy-3-4C-alkinyl. halogen. 2-4C-alkenyl. 2-4C-alkynyl. 



Prior art 




Arom 
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fluoro-1-4C-alkyl. cyanomethyi. 1^-aIkoxy. 1-4C-alkylcarbonylamino. l^lC-aUcoxycarbonylamino. 
1^alkoxy-1-4C-alkoxycarbonylamino. 1-4C-aIkytcarbonyl. 2-4C-alkenylcarbonyI. 2-4C. 
alkinylcaibonyl or the radical -CO-NR21R22, 
where 

R21 is hydrogen. 1-7C^lkyl. hydinxy-I^KJ^kyl. 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycloalkyl and 
. R22 is hydrogen. l-TOalkyi. hydioxy-1-4C>alkyl. 1.4C-alkoxy-1^lkyl or 3-7C-cydoa1kyl. 
or where 

R21 and R22 together and including the nitrogen atom to which they are attached form a 
pyn-olidino. piperidino, morpholino. aziridino or azeMino radical, 
R3 is hydroxy-1^K>alkyl. 1^IOalkoxy-1-4C^kyl. 1.4C-alkQxy-1-4(>alko)(y-1-4C-alkyl. 1-4C- 

alkoxycarbonyl. fluoro-1-«>alkoxy-1.4C-alkyl. a ImWazolyl. tetrazolyl or oxazdyl radteal or the 

radical -CQ-NR31R32. 

where 

R31 is hydrogen. 1-7C-aIkyl. hydroxy-1-4C-alkyi. 1-4C-a!koxy-1-4C^kyl or 3-7C^doalkyl and 
R32 is hydrogen. 1-7C-aIkyl. hydroxy-1^-alkyl. 1-tC-alkoxy-1-4(>alkyl or 3-7CHcycloalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to whteh they are attached form a 

nrnx)lidino. piperidino, mofphoHno. aziridino or azefidlno radteal. 
Arom Is a R4-. R5-, R6- and R7-substltuted mono- or bicydic aromatic radical selected from ttie group 
consisting of phenyl, naphthyl. pynolyl. pyrazolyi, imidazolyl, 1.2.3-tiiazolyl. indolyl. benzimidazolyl. 
ftiranyl (furyl). benzofuranyl (benzofuryl). thiophenyi (thienyi). benzothfophenyl (benzothienyl). 
ttiiazolyl. isoxazolyl. pyridinyi. pyrimidinyl. quinolinyi and isoquinoUnyl, 
where 

R4 is hydrogenj-l^alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy. 2-4C^kenyloxy. 1.4C^kytcarbonyl. 1- 
4C^lkoxycart)onyl. cart)oxy-1-4(>alkyl. I^K^aikoxycarixmyl-l^alkyl. halogen, aryl. aryl-1- 
4C-alkyl. arykwy, aryl-1-4&«lkoxy. trifluoromethyl. nrtro. mono- or di-1-4C-alkylamino. 1-4C- 
alkyicarbonylamlno, l^iC-alkoxycartionylamino, l-4C-alkoxy-1-4C-alkoxycarbonylamlno or 
suifonyl, 

R5 is hydrogen. 1-4C-alkyl, 1-4C-alkoxy. 1-4C-aikoxycart>onyl. hatogen or trifluoromethyl. 
R6 is hydrogen. 1-4C-alkyl or halogen and 
R7 is hydrogen. 1-4C-alkyl or hatogen. 
PG is l^lkyl. l^alkoxy-l^tOalkyl, aiyl-1-40alkoxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-aikoxy-1.4C- 

alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a SiR8R9R10 radical, tetrahydropyran. tetrahydrofuran. 

aryl-'l-4C-alkyl. 3-7<>cydoalkyl. 1-4C-alkylcarbonyl. aryl-carbonyl. 1-4C-alkoxycart)onyl. aryl-1-4C- 

alkylcarbonyl. aiyl-1-4C-alkoxycarbonyI, a radical SiR8R9R10 or a radical SO2-R1 1 

wherein 

R8. R9. R10 are independently from each other 1-7C-alkyl. aiyi or aryl-1-4C-alkyl, 
R11 is 1-4C-alkyloraryi 

where 
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aryl is phenyl or substituted phenyl having one. two or three Identical or different sut)stituents from the 
group consisting of 1-4C-alkyl. 1-4C-alkoxy, carboxyl. 1-4(>alkoxycart)onyl. halogen, trifluoromethyl. 
nitro, trifluoromethoxy and c^no. 

and the serite of these compouncte. 

1-4C-AIkyl denotes straight-chain or branched alkyi radicals having 1 to 4 carbon atoms. Examples which 
may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl. propyl, isopropyl. ethyl and mettiyl radicals. 

3-7C-Cycloalkyl denotes cyclopropyl. cydobutyl. cydopentyl. cydohexyl and cq^oheptyl. among wWch 
cydopropyl, cydobutyl and cydopentyl are prefieired. 

3-7C-Cydoalkyl-1-4C-alkyl denotes one of the abovementioned 1-4C-alkyl radicals which is 
substituted by one of the abovementioned 3-7C-<ydoalkyl radicals. Examples which may be 
mentioned are tiie cydopropylmetiiyl. ttie cydohexylmettiyl and the tydohexylethyl radicals. 

1-4C-Alkoxy denotes radicals whteh. in addition to ttie oxygen atom, contain a stralght-chan or brandied 
aSkfi radical hawng 1 to 4 carbwi atoms. Examples whteh may be mentioned are Uie butoxy. isobutoocy. 
seo-buto}^. ten-buto)v. propoxy, isopropo>v and preferably «ie etiioxy and metiioxy radicals. 

1- 4C-Aikoxy-1-4C-alkyl denotes one of tiie abovementioned 1-4C-alkyl radicals which is substituted by 
one of ttie abovementioned 1-4C-alkoxy radicals. Examples whteh may be mentioned are ttie 
metiioxymetiiyl, ttie mettiO)yeUiyl and ttie butoxyeOiyl radteals. 

.>4-4C-Aikoxycart)onyl (-CO-1-4C-alko)v) denotes a carbonyl group to vihadn is attojhed one of flie 
abovementioned 1-4C-alk(»ty radicals. Examples which may be mentioned are ttie mettuncycartranyl 
(CH30-C(0)-) and ttie ettioxycaibonyl (CHaCHzO-CCOH radicals. 

2- 4C-Alkenyl denotes sbalght-chain or branched alkenyl radicals having 2 to 4 carbon atoms. Examples 
which may be mentioned are tiie 2-butenyl, 3-butenyl. 1-propenyl and ttie 2-propenyl (allyO radicals. 

2-4C-Alkynyl denotes straight-chain or branched alkynyl radteals having 2 to 4 cafbon atoms. Examples 
which may be mentioned are ttie 2-butynyl. ttie 3-butynyi and. preferably, ttie 2-propynyl (propaigyl 
ratficals). 

Fluoro-1-4C-alkyl denotes one of ttie abovementioned 1-4C-alkyl radicals which is substituted by one or 
more fluorine atoms. An example which may be mentioned is ttie trifluoromeOiyl radicd. 

Hydroxy^1-4C-alkyl denotes abovementioned 1-4C-alkyl radicals which are substituted by a hydnntyl 
group. Examples vrtiich may be mentioned are the hydroj^ett^. tiie 2-hydKJxyettiyi and tiie 3- 
hydroxypropyl radicals. 
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a^C^kenyl denotes straight-chain or branched alkenyl radicals having 3 to 4 cartwn atoms. Examples 
which may be mentioned the 2-butenyl. 3-butenyl. 1-propenyl and the 2-propenyl (aByl) radicals. 

3.4C-Alkynyl denotes straight-chain or branched alkynyl radicals having 3 Id 4 ca*on atoms. Examples 
which may be mentioned ara the 2-butynyl. the 3-bulynyl and, praferably. the 2-propynyl (propaigyl 
radicals). 

Hydroxy-3-4-C-alkenyl denotes abovementioned 3-W>aikenyl radicals which are substituted by a 
hydro^ group. Examples which may be mentioned are the 1-hyd«>xyprapenyl or the 1-hyd«,xy.2.butenyl 
radicaL 

Hyd«>xy.3^alkinyl denotes abovementioned a^K^alkinyl radicals which are substituted by a hydroxyl 
glup Examples which may be mentioned ara the 1-hydroxypropinyl or the 1-hyd«»cy.24,ut.nyl rad.ca.. 

For the purpose of the Invention, halogen is bromine, chlorine and fluorine. 

1wiC-Alkoxy-1-4C-alkoxy denotes one of the abovemenfioned 1-4Calkoxy radicals which is subsHtuted by 
afurtherl^Ikoxy radical. Examples wNch may be mentioned ara the radicals 2-(methoxy)em^ 

(CHrO-CHz-CHjrO-) and 2-(ethoxy)ethoxy (CH3-CH2-O-CH2-CH2-O-). 

1.4CAlkoxy-1-4C-alkoxy.1^-alkyl denotes one of the abovementioned 1^lkoxy-1-4C-alkyl r^llcals 
which is substituted by one of the abovementioned 1-4C-alkoxy radicals. An example which may be 
mentioned is the radical 2-(methoxy)ethoxymethyl (CHarO-CHa-CH^-CHr). 

Fluon.l^.koxy-I^MctenotesoneoftheaLementlonedl-4^^^ 

byafluora-l^koxy radical. Hera. fluom-1-4C-alkoxy denotes one of the abovementonedl^^^^^^ 
JllicalswNchtefuny or predominantly substituted by fluorine. Examples Of fcdly^ 
substituted l^koxy which may be mentioned are the l.1.1.3.3.3^exafluoro.2-propo^ the 2- 
trifluoromethyl-2-prcpoxy. the 1.1.1-trifluo«>-2-propoxy. the perfluoro^-butoxy. ^^^^^"^''^^^ 
heptafluoro-1-butoxy. the 4.4.4-trifluo«>-1-butoxy. the 2.2.3.3.3i,entafiuoraprapoxy. the perfluoroethoxy. 
the 1.2.2-trifluoroethoxy. In partlcularthe 1.1 A24etrafluoraethoxy. the 2A2-trifluoroethoxy. the 
trifluoromethoxy and preferably the difluoromethoxy radicals. 

l-yC-AlM denotes straight-chain or branched alkyi radicals having 1 to 7 ca*on atoms. Examples which 

maybemenfionedaretheheptyl.lsoheptyl-(5-methylhexyl).hexyl.isohexyl-{4Hnethy^^^ 

n Jhexyl-(3.3-dimethyIbutyl). pentyl. lsopentyl-(3-methylbutyl). neopentyl-(2^.dlmethylp«>pyl). butyl. 

isobutyl. sec-butyl, tert-butyl. propyl, isopropyl. ethyl and methyl radicals. 

1^Alkylcart»nyl denotes a radical which, in addition to the cartK>nyl group, contdns one of the 
abovementioned 1-4C-alkyl radicals. An example which may be mentioned Is the acetyl rad.cal. 



wo 2005/058894 PCT/EP2004/053562 

5 

2.4-C-Alkenylcarbonyl denotes a radical which, in addition to the caitonyl group, contains one of the 
abovementioned 2-4C-alltenyl radicals. An example which may be mentioned is ttw ethenj^cariwnyl or the 
2-propenylcarbonyl radical. 

2-4-C-Alkinylcarbonyl denotes a radical which, in addition to the carbonyl group, contains one of the 
abovementioned 2-4C-alldnyl radicals. An example which may be mentioned is the ethlnylcarbonyl or the 
2-propinylcaifoonyf radical 

Carboxy-1-4C-alkyl denotes, for «<ample, Vne caitoxymethyl (-CH2COOH) or the carboxyelhyl 
(-CH2CH2COOH) ratfical. 

1-4C-Alla»{ycaibonyI-1-4C-all<yl denotes one of the abovementioned 1-4C-all<yl radicals whic*i is 
substituted by one of the abovementioned 1-4C-alkoxycarbonyl radicals. An example which may be 
mentioned is tiie ethoxycarbonylmetiiyl (CHaCHaQCKOpHa-) radical. 

Di-1-4Cnan«ylamino denotes an amino radical which is substituted by two id^cal or different of tiie 
abovementioned 1-4C-all^ radicals. Examples vtfhich may be mentioned are ttie dim^ylamlno. the 
dlethylamino and the diisopropylamino radicals. 

1-4C-Alkoxycarbonylamlno denotes an amino radical which is substituted by one of the abovementioned 
1-4C-alkoxycart)onyl radicals. Examples which may be mentioned are ttie ethoxycarbonylamino and the 
metiioj^cartionylamino radicals. 

1-4C-Alkoxy^1-4C-alkoxycarbonyl denotes a caibonyl group to which one of the abovenwntioned 1-4C- 
alkoxy-1-4C-alkoxy radicals is attached. Examples which may be mentioned are ttie 2-(mettioxy)- 
ettwxycaibonyl (CHyO-CHzCHa-O-CO-) and the 2-(etiM>xy)ethoxycarbonyI (CH3CH2O-CH2CH2-O-CO-) 
radicals. 

1- 4C-A!koxy-1-4C-alkoxycarbonylamino denotes an amino radfcal whteh is substituted by one of the 
abovementioned 1-4C-alkoxy-1-4C-s«coxycaibonyl radicals. Examples which may be mentioned are the 2- 
(methoxy)ettioxycarbonylan*io and flie 2-(ettK)xy)ettuKycarbonylaniino radicals. 

2- 4(>Alkenyloxy denotes a radical which, in addition to the oxygen atom, contains a 2-4C-alkenyl radical. 
An examiide whteh may be mentioned is the ailyloJQf radical. 

Aryl-1-4C-alkyl denotes an aryl-substituted 1-4C-alkyl radical. An exampte which may be mentioned is ttie 
ben^ radical. 



Aiy|-l-4C-alkoxy denotes an aryl-substttuled 1-4C>alkoxy radical. An example wrtiich may be mentioned fc 
the benzylo}^ radical. 
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Mono- or di-1-4C-alkylamino radicals contain, in addition to the nitrogen atom, one or two of the 
abovementioned 1-4C-ail«yl radicals. Preference is given to di-1-4C-alkylamlno and in particular to 
dimethyl-, diethyl- or diisopropylamino. 

Mono- or dl-1-4C-alkyiamlno-1-4C-allcyl denotes one of the alwvementloned 1-4C-a«<yl radicate vwhich is 
substttuted by one of the abovementioned mono- or di-1-4C-aikylamino radicals. Prefened mono- or dl-1- 
4C-alMamino-1-4C-alkyl radicals are the mono- or dl-1-4C-alkylaminomethyl radicals. An Example which 
may be mentioned is the dimethylaminomethyl (CH3)2N-CH2 radical. 

1-4C-AllcyIcarbonylamino denotes an amino group to which a 1-40alkytearbonyl radical is attached. 
Examples which may be mentioned are the proplonylamino {C3H7C(0)NH-) and the aoetylamino 
(ac^mido. CH3C(0)NH-) radicate. 

Radicals Arom which may be mentioned are. for example, the following substituents: 4-acetoxyphenyl, 4- 
acetamidophenyl, 2-methoxyphenyl. 3-methoxyphenyl, 4.methoxyphenyl, 3-benzyloxyphenyl, 4- 
ben2yloxyphenyl, 3-benzyloxy-4-methoxyphenyl, 4-benzyloxy-3-methoxyphenyl, 3.5- 
trfs(trifluoromethyl)phenyl, 4-buto;Qrphenyl. 2-chlorophenyl, 3<hlorophenyl. 4-chlorophenyl. 2-chloro* 
fluorophenyl. 3-chloro-Mluorophenyl, 2-chloro-5-nitiophenyl, 4-chloro-3-nltrophenyl, 3-(4- 
chlorophenoxy)phenyl. 2.4-dichtorophenyl. 3.4^orophenyl. 2.4-dihydroxyphenyl. 2,6-dimethoxyphenyl, 
3.4-dimethoxy-5-hydroxyphenyl, 2.5-dimethylphenyl. 3-ethoxy-4-hydroxyphenyl, 2-fluorophenyl, 4- 
fluorophenyl. 4-hydroxyphenyl. 2-hydroxy-5-nitrophenyl. 3-methoxy-2-nitrophenyl, 3-nltrophenyl. 2.3.5- 
trichlorophenyl, 2.4,6-trihydroxyphenyI. 2,3,44rimethoxyphenyl. 2-hydroxy-1-naphthyl, 2-methoxy-1- 
naphthyl, 4-methoxy-1-naphthyl. 1-niethyl-2-pyn-oiyl. 2-pym)lyl. 3-methyi-2-pynDlyl. 3.4-dlmethyl-2- 
pynolyl. 4-(aTOethoxycarbonylelhyl)-3^nethyl-2-pyirolyl. 5-ethoxycaibonyl-2,4-dimettiyt3-pynDlyl, 3.4- 
dibromo-5-methyl-2-pym>lyl. 2.5-dimethyl-1-phenyl-3^>y^rolyl. 6-cart)oxy-3-ethyl-4-methyl-2-pynnolyi. 3.5- 
dimethyl-2-pynolyI, 2,5-dimethyl-1-(4-trifluoromethylphenyl)-3-pyirolyl, 1-(2,6-dichtoro-4- 
tri1iuoromethylphenyl)-2-pynolyl, 1-(2-nltrobenzyl)-2-pyrrolyl, 1-<2-fluorophenyl)-2-pyrrolyl. 1-(4- 
trifluoromethoxyphenyl)-2-pyrrolyl. 1-(2-nitrob6nzyl)-2-pyrrolyI. 1-(4-ethoxycarbonyl>-2,5-dimethyl-3- 
pyrrolyl. 5-chloro-1,3-dimethyl-4-pyrazolyl. 5-chloix>-1-methyl-3-trifluoromethyl-4-pyrazolyl. 1-(4- 
chtorobenzyl)-5-pyrazolyl, 1,3-dimethyl-5-(4-chlorophenoxyH-pyra2DlyI. 1-methyl-3-trifluoromethyl-5K3- 
trilluoromethylphenoxyH-pyrazoIyl. 4-methoxycarbonyl-1-(2.6-dichiorophenyl)-5-pyrazolyl. 5-allyloxy-1- 
methyl-34rifluoromethyl-4-pyrazolyl. 5-chloro-1-phenyl^triHuoromethyl-4-pyrazofyl, 3.5-dlmethyl-1- 
phenyl-4-lmidazolyl. 4-bromo-1-melhyl-&Hmldazolyl, 2-butylimldazolyl, 1-phenyl-1.2.3-tiiazol^yl. 3-indotyl. 
4-indolyl. 7-lndolyI, 5-methoxy-3-indolyl. 5-benzyloxy-3-indolyl. 1-ben2yl-3-lndolyl. 2-(4-chlorophenyl)-3- 
indolyl, 7-benzyloxy-3-indolyl, 6-benzyloxy-3-indolyl. 2-methyl-5-nltro-3-indolyl, 4,5,6.7-tetrafluoro-3- 
indolyl. 1-(3.5-<lifluorobenzyl)-3-indolyl, 1-methyl-2-(4-trifluorophenoxy)-3-lndoljrf. 1-methyl-2- 
benzimidazolyl. 5-nitro-2-fuiyl, 5-hydroxymethyl-2-futyl, 2-4uryl. a*jiyl. 5-(2-nitro-4-trifluoromethylphenyl)- 
2-4uryl. 4-ethp)Qrcart)onyl-5-m6thyl-2*iryl. 5-(24rifluoromethoxyphenyl)-24uryl. 5K4-methoxy-2- 
nitrophenyl)-2-4uryI.4-bromo-2-furyl. 5Klimethylamino-2-fuiyl, 5-bromo-2-1uiyi. 5-suK6-2-luryl. 2- 
benzoftayl. 2-thlenyl. 3-thienyl. 3-methyl-2-thienyl. 4-bromo-2-thienyl. 5-bromo-2-thienyl, 5-nitro-2-thienyl. 
5<nethyl-2-thienyl, 5-(4-methoxyphenyl)-2-lhienyl. 4^llethyl-2-thlenyl. 3-phenoxy-2-thienyl, 5-carboxy-2- 
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thienyl. 2,5-dichloro-3-thtenyl, 3-methoxy-2-thienyl, 2-benzothienyl. 3-methyl-2-benzothienyl. 2-bromo-5- 
chloro-3-benzothienyt. 2-thiazolyl. 2^niino-4-chloro-5-thiazolyl. 2,4-dichtoro*thiazolyl. 2-dl6thylamlno-5- 
thiazolyl. 3-methyl-4-nltiD-5-lsoxazolyl. 2-pyridyl. 3-pyridyl, 4-wtm. 6-melhyl-2-i)yridyl. 3^roxy-5- 
hydroxymethyl-2-methyI-4-pyridy>. 2.6-dlchloro-4iJyiidyl. 3-chloro-&4rifluoromethyl-2-pyridyl. 4.6-dltnethyl- 

2- pyridyl. 4-(4-chtorophenyl)-3-pyiidyl. 2•^illolO-5^n^o)VcarborIyl-«-methyl-4-pheny^3-^^ 2-chloto- 

3- pyridyl, 6-(a-trifluoromethylphenoxy)-3-pyridyl, 2-(4-chlorophenoxy)-3-pyridyl, 2,4-dimettioxy-5- 
pyrimidine. 2-qulnolinyl. 3-quinoBnyl. 4-quinolinyl. 2-chloro-3-qulnolinyl, 2-chloio-e«iethoxy-3-qulnoUnyl. 8- 
hydraxy-2-quinolinyl and 4HSoquinolinyl. 

Aryl-1-4C-alkO)Qr-1-4C-alkyl denotes one of tiie abovementioned 1-4C-alkyl radicals wWch Is 
sub^ltuted tqr one of flie abovemenfloned sttyl-1-4C-alkoxy radicals. Examples vAach may be 
mentioned are the benzykwymethyl, the p-methoxyben^oxymelhyl, p-nitrobenzyloxymethyl and 
the o-nttrob«izylo9^ethyl radical 

Aryl-1-4C-alkylca*ony' denotes a carbonyl group to which one of the abovementioned aryl-1-4C- 
alkyi radicals is attached. An example which may be mentioned Is the benzylcarbonyl radical. 

Aryl-1-40an«»(ycarbonyl denotes a carbonyl group to whidi one of the abovementioned aiyl-1-4C- 
alkaxy radicals is attached. An example which may be menfioned is the benzytajqwartwnyl radical. 

Suitable salts of compounds of the fomiula 1 are - depending on the substitution - In particular all add 
addition salts. Particular mention may be made of the phannacologically acceptable saHs of the Inorganic 
and organic adds customarily used In phannacy. Those suitable are water-soluble and water-Insoluble 
add addition salts with adds such as. for example, hydrochloric add. hydrobromic add. phosphoric add. 
nitric add. sulfuric add. acetic add. dtric add. D-gluconic add. benzoic add. 2-(4-hydroxybenzoyl)benzoic 
add, butyric add. suHbsallcyllc add. maleic add. lauric add. malic acid, tumaric add. sucdnic add. oxalic 
acid, tartaric acid, embonic add. stearic add. toluenesulfbnic add. methanesulfbnic add or 3-hydroxy-2- 
napWhoic add. where the adds are employed in the salt preparation in an equimolar ratio or in a ratio 
differing therefrom, depending on whether the add is a mono- or polybasic add and on which salt is 
desired. 

It Is known to the person skilled In the art that the compounds according to the Invention and their salts 
can. f6r example when they are isolated in crystalline fbmn, comprise varying amounts of solvents. The 
invention therefore also embraces all solvates and. in particular, ail hydrates of the compounds of the 
fomiula 1 . and all solvates and. in particular, all hydrates of the salts of the compounds of the fbmiula 1 . 

One aspect (aspect a) of the Invention relates to compounds of ttie fomiula 1 . in which 

R1 is hydrogen. l^tC-alkyl. 3-7C-cydoaIkyl. 1-4C-aIkoxy-1-4C-alkyl or 1-4C-alkDxycarbonyl 

R3 is hydroxy-1-4C-alkyl. 1^IC-alkoxy-1-4C-alkyl. 1-4C-alkaxy-1-4C-alkQxy-1-4C-alkyl. 1-4-C- 

alkoxycartjonyl orthe radical -CO-NR31R32. 

where 
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R31 is hydrogen, 1-7C^Bcyl. hydroxy-1^-alkyl. 1^K5-alkoxy-1-4C-alkyl or S-TC-cydoalkyl and 
R32 is hydrogen. 1-7C-allcyl. hydroxy-1-4C-alkyl. 1-4CHalk(»cy-1-4C-allcyl or 3-7C-cydoalkyl. 
or where 

R31 and R32 together and indudfng the nitrogen atom to which they are attached are a pyrroUdino, 
piperidino, moipholino, aziridino or azetidino radical, 
Aiom is a R4-. R5-. R6- and R7- substituted mono- or bicyclic aromatic radical selected from the group 
consisting of phenyl, naphthyl. pynrolyl, pyrazolyl. imidazolyl, 1 .2.3-triazolyl, indolyl. benzimidazolyl, 
furanyl (furyl). benzofiiranyl (benzoturyl). thiophenyl (thienyl). benzothiophenyl (benzothienyl). 
thiazolyl. isoxazolyl. pyridinyl, pyrimidinyl, quinolinyl and Isoquinolinyl, 
where 

R4 is hydrogen. 1^M>-alkyl, hydrDxy-1-4C-alkyl. 1-40alkoxy. 2-4(>aIkenyloxy. 1-4C- 
alkoxycarbonyl. carboxy-1-4C>alkyl. 1-4C.alkQ>cycarbonyl-1-4C-aIlQrt. halogen, aryl, aiyl-l^alkyl. 
arytoxy, aryl-1-4C-alko)y, tiifluoromethyl. nitro. mono-ordi-1-4C-alkylamino. 1^- 
alkylcartjonylamino. 1-4C-alkoxycarbonyiamino. 1-4C-alkoxy-1-4C-alkoxycarbonylamino or sulfbnyl. 
R5 is hydrogen. 1-4C-alkyl. 1-4C-alkoxy. 1-4C-alkoxycarbonyl. halogen or tiifluoromethyl. 
R6 is hydrogen. 1-4C-alkyl or halogen and 
R7 Is hydrogen. 1-4C-alM or halogen. 
PG is 1-4C-alkyl. 1-4C-alkQxy-1-4C-ancyl. aryl-1-4C>alkoxy-1-40alkyl. 1-4C-alk0xy-1-4C-alkoxy-1-4C- 
alkyl. 1-4C-alkoxy-1-4C.alkyl substituted by a SiR8R9R10 radical, tetrahydropyran. tetrahydrofutan, 
atyI-1^C-alkyl. 3-7C-cycloalkyl. 1-4C-alkylcarbonyl. aryl-carbonyl. 1-4C-alkoxycarbonyl. aryl-1-4C- 
alkylcarbonyl. aryl-1-4C-alkoxycaibonyl. a radfcai SiR8R9R10 or a radical SO2-R1 1 
wherein 

R8. R9. RIO are independently from each other 1-7C-alkyl. aiyl or aiyl-1-4C-alM. 
R11 Is 1-40-alM or a»yl, 

aryl is phenyl or subsUtuted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl, 1-4C-aIkoxy. carboxyl. I^C-alkoxycarbonyl, halogen, trifluoromethyl. 
nitro, trifluoromethoxy and cyano, 

and R2 has the meanings as indicated in the outset, 

and the salts of these compounds. 

One emt)odiment of aspect a (embodiment la) relates to those compounds of the formula 1 according to 
aspect a, in which 

R2 Is hydrogen, 1-4C-alkyl. halogen. 2-4C-alkenyl, 2-4C-alkynyl. hydroxy.1-4C-alkyl. 3-7C-cycloalkyl. 
1.4C-alkoxycarbonyl. 1^-alkylcarbonyl. 2-4C-alkenylcarbonyl. 2-4C-alkinylcarbonyl or the radical 
CO-NR21R22, 
where 

R21 Is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen, 1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
and the salts of these compounds. 
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A preferred embodiment of aspect a (embodiment 2a) relates to those compounds of the ftwmula 1 
according to aspect a, in which 

R2 is hydrogen, l^lOalkyl. halogen. 2-4<>alkenyl, 2-40aIkynyl. hydioxy-1-4C-alkyl. 3-7C>cycloalkyl. 
1-4C-alko)^cait)onyi or the radical -CO-NR21R22, 
where 

R21 is hydrogen. 1-4C-aIkyJ or 1-4C-alkoxy-1-4C-alkyl. 
R22 Is hydrogen, 1-4C-allcyl or 1-4C-alkoxy-1-4C-alkyl. 
and the salts of tfiese compounds. 

A prefened aspect (aspect b) of ttie invention relates to compounds of the formula 1. 
in which 

R1 Is 1-4C-8dl(yl or 3-7C-cycloallvl 

Arom Is a R4-. R5-, R6- and R7- substituted mono- or bicyclic aromatic radical selected from the group 
consisting of phenyl, naphthyl. pyrrolyl, pyrazolyl, imldazolyl, 1 .2,3-triazolyl, indotyl, benzimidazolyl. 
furanyl (furyl). benzofotanyl (benzofuryl), thiophenyl (thienyl). benzothlophenyl (benzothlenyl). 
thiazolyl, isoxazotyl, pyridinyl, pyrimidinyl. qulnolhiyl and Isoc^iinoftiyl. 
where 

R4 Is hydrogen, 1-4C-alkyl. hydroxy-I^C-alkyl. 1-«>alkoxy. 2-4(>alkenyloxy. 1-4C- 
alkoxycartwnyl. carboxy-1-4CHalkyl. 1^-alkoxycarbonyl-1-4C-alkyl. halogen, aryl, aiyl-1-4C-alkyl. 
aryloxy, aryl-1-4C-alkoxy, tiifluoromethyl. nitro, mono-ordi-1-4C-alkylamino, 1-4C- 
alkylcarbonylamlno. 1^C-alkoxycarbonylamino. 1-4C-alkoxy-1-4C-alkoxycarbonylamino or sulfonyl. 
R5 is hydrogen. 1-4C-alkyl. 1-4C-alkoxy. 1-4C-alkoxycarbonyl, halogen ortrHluoromethyl, 
R6 Is hydrogen, 1-4C-all^ or halogen and 
R7 Is hydrogen, d-4C-alM or halogen. 
PG Is l^lkyl. 1.4C-alkaxy-1-4(>alkyl. ary|.1-4&alkoxy.1-40alkyl. 1-4C-alkoxy-1-4C-alkoxy-1^- 
alkyl. 1-4C-alkDxy-1^alkyl substituted by a SiR8R9R10 radical, tetrahydropyran. tetrahydrofuran. 
aryl-'l^lC-alkyl, 3-7C-cycloalkyl, 1-4C>alkylcarbonyl, aryl-carbonyl. 1-4C-alkoxycarbonyl, aryl-1-4C- 
alkylcarbonyl. aiyl-l^tOalkoxycaibonyl. a radteal SiR8R9R10 or a radical SO2-RII 
wherein 

R8. R9. RIO are independently from each other 1-7C>alkyi, aryl or aryl-1-4C-alkyl. 
R11 Is 1-4C-alkyl or aryl 

where 

aryl Is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1-4C-alkyl. 1-4C>alkoxy. carboxyl. I^IC-alkoxycarbonyl. halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

R2 and R3 have the meanings as Indicated in the outset 

and the salts of these compounds. 



One embodiment of aspect b (embodiment lb) relates to those compounds of the fonnula 1 according to 
aspe(^b, In which 
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R2 Is l^alkyl. halogen. hydroxy-1-4C-aIlcyl, 2-4G-alkenyl, 2-4C-alkynyl. 3-7C-cydoaIkyl, 1-4C- 
alMcarbonyl, 2-4C>dkenylcarbonyl. 2-4C-alkinylcarbonyl, or Ihe radical -CO-NR21R22. 
where 

R21 is hydrogen or 1-4C-a!l^oxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-allcoxy-1-4C-allcyl, 
R3 is hydroxy-1-4C-allcyl. 1-4C-allcQxy-1-4C-allQrl, 1-4C-allcoxy-1-40all<oxy-1-4C-allcyl. or tlie radical - 
CO-NR31R32. 
where 

R31 is hydrogen. 1-7Cna«^. hydroxy-1-4C-all<yl, 1-4C-alkoxy-1-4C-alkyl or3-7C-cycloallcyl and 
R32 is hydrogen. 1-7C-all«yl. hydroxy-1-4C-alkyl. 1^-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyn"olidino. 
piperidino, morpholino, aziridino or azetidino radical, 
and the satts of these compounds. 

Another embodiment of aspect b (embodiment 2b) relates to those compounds of the Ibnnula 1 according 
to aspect b, In which 

R2 is 1-4a-alkyl. halogen. hydroxy-1-4C-alkyI. 2-4C-alkenyl. 2-4C-.a!kynyl, 3-7C-cydoalkyl, 1-4C- 
alkylcarbonyi. 2-4C-alkeny\carbonyl. 2-4C-aiklnylcarbonyl, or the radical -CO-NR21R22. 
where 

R21 is hydrogen or 1"40a!koxy-1-4C-allcyI, 
R22 is hydrogen or 1-4C-aIkoxy-1-4C-alM« 
R3 is the radical -CO-NR31 R32, 
where 

R31 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or3-7C-cydoalkyl and 
R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cydoalkyl, 
or where 

R31 and R32 together and induding the nitrogen atom to which they are attached are a pyrrolidino, 
plperidino. morpholino, aziildlno or azetidino radical, 
and the sedts of these compounds. 

A prefaced embodiment of aspect b (embodiment 3b) relates to those compounds of the formula 1 
according to aspect b, in which 

R2 is 1-4C-alkyl. halogen. hydroxy-1-4C-alkyl, 2-4C-alkenyl, 2-4C-aIkynyl, 3-7C-cycloalkyl. orthe 
radical ^ONR21IR22, 
where 

R21 is hydrogen or 1^-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-40aikyl, 
R3 is hydroxy-1-4C-alkyl. 1-4C-alko3^-1-4C-alkyl. 1-4C-aikoxy-1-4C-alkoxy-1^C-alkyl. or the radical - 

CO-NR31R32, 
where 
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R31 is hydrogen. 1-7C-alkyl. hydroxy-1-4C-alkyJ. 1-4(>alkoxy-1-4<>alkyl or 3-7C>cycloalkyl and 
R32 IS hydrogen. 1-70alkyl. hydroxy-1-K>alky>. l-tC^lkoxy-l^lkyl or 3-70cydoalkyl. 

or where . 
R31 and R32 together and including the nibogen atom to which they are attached are a pyrrohdino. 

piperldlno. morpholino, azlridino or azetidino radical. 

and the salts of these compounds. 

A particularly preferred aspect (aspect c) of the invention relates to those compounds ^ 
in which 

Ri is 1-4C-allcyl 

PG Is 1-4C-aIkyl". I^lkoxy-I^kyl. aryl-1-40alkoxy.1-K>alkyl. 1^lkoxy.1-K>alkoxy-1-4C- 
alkyl 1-40alkoxy-1-4C-alkyl substituted by a SIR8R9R10 radical, tetrahydropyran, tetrahydrofuran. 
aryl-1-4(>alkyl. 3.7C-cycloalkyl. 1^-alkylcarbonyl. aryl-cart)onyl. 1^-alkoxycaitonyl. aryl-1-4C. 
alkyteaiijonyl. aryl-1w«>alkoxycaibonyl. a radteal SiR8R9R10 or a radtoal SO2-RII 
wherein 

R8. R9, RIO are independently from each other 1-7C-alkyl. aryl or aryl-1-4C-alkyl. 
R1 1 is 1 -4C-alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one. two or three identical or different substituents from the 
group consisting of 1-40alkyl. I^koxy. carboxyl. 1-4C-alkoxycart)onyl. halogen, trifluoromethyl. 
nitro, trifluoromethoxy and cyano, 

R2, R3 and Arom have the meanings as indicated in the outset, 

and the salts of these compounds. 

one embodiment of aspect c (embodiment 1c) relates to those compounds of the fomiula 1 according to 

aspect c, in whidi 

R2 is 1-IC^kyl. halogen. hydroxy-1-4C-alkyl. 2-IC-alkenyl. 2-4C>alkynyl. 3-7CK:ycloalkyl. 1-4C- 

alkylcarbonyl. 2-4C>alkenylcarbonyl. 2-40alkinylcarbonyl. or the radical -CO-NR21R22. 

whero 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C'alko)V-1-4C-alkyl, 
R3 is hydroxy-1-K>alkyl. lwK>alkoxy-1-40^lkyl. 1^alk0xy-1-4C^ikaxy-1-4&alkyl. or the radical - 

CO-NR31R32. 
where 

R31 is hydrogen. 1 -7C-alkyl or 3-7C-cycloalkyl 
R32 is hydrogen. 1-7C-alkyl or 3-7C-cyctoalkyl 
or where 

R31 and R32 together and Including the nitrogen atom to whteh they are attached are a pynolidino. 

piperidino. morpholino. azlridino or azetidino radical. 
Arom is a R4. and R5- substituted phenyl, pyrrolyl. furanyl (furyl). thiophenyl (thienyl) or pyrid.nyl. 

where 
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R4 is hydrogen, 1^C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy or halogen. 
R5 is hydrogen. 1^C-allcyl, 1-4C-allcoxy or halogen, 
and the salte of these compounds. 

Another embodiment of aspect c (embodiment 2c) relates to those compounds of the formula 1 according 
to aspect c, in which 

R2 is 1^C-a«cyl. halogen. hydro)cy-1-4C-aIkyl, 2-4C^lkynyl. I^alkylcarbonyl, 2-4C.aH<enylcarbonyl. 
2-4C-alkinylcarbonyl, or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-aIkoxy-1-4C-alkyl, 

R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
i^ Is the radical -CO-NR31 R32. 
where 

R31 is hydrogen, 1 -7C-alkyi or 3-7C-cycloalkyl 
R32 is hydrogen, 1 -7C-alkyl or 3-7C-cycloaikyl 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyn"olidlno. 

piperidino, morpholino, aziridino or azetidino radical, 
Arom is a R4. and R6- substituted phenyl, f uranyl (furyl). thiophenyl (thienyl) or pyridinyl, 
. where 

R4 is hydrogen. 1-4C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy or halogen. 
R5 is hydrogen. 1-4C-alkyl, 1-4C-alkoxy or halogen, 
and the salts of these compounds. 

A preferred embodiment of aspect c (embodiment 2c) relates to those compounds of the fbmriula 1 
according to aspect c. in whidi 

R2 is 1-40alkyl. halogen, hydrD)cy.1-4C-alkyI. 2^C-alkenyl. 2-4C-alkynyl. 3.7C-cycloalkyl. or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 Is hydrogen or 1-4C-alkoxy-1-4C-alkyl. 
R3 is hydroxy.1-40alkyl. 1^K>alkoxy.1-4C-alkyl, 1-4CalkQxy-1-4C>a!koxy-1^-aIkyl. orthe radical 

CO-NR31R32. 
where 

R31 is hydrogen, 1 -7C-alkyl or 3-7C-cydoalkyl 
R32 is hydrogen, 1 -7C-«lkyl or 3-7C-cydoalkyl 
or where 

R31 and R32 together and Indudmg the nitrogen atom to which they are attached are a pyrrolidino, 

piperidino, moipholino, aziridino or azetidino radical. 
Arom is a R4- and R5- substituted phenyl, pynrolyl. f uranyl (furyl). thiophenyl (thienyl) or pyridinyl, 

where 
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R4 is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy or halogen, 
R5 is hydrogen, 1-4C-alkyl. 1-4C-alkoxy or halogen, 
and the salts of these compounds. 

Emphasis is given to an aspect (aspect d) of the invenfion, which relates to those compounds of the 

fbmiula 1, 
in which 

R1 is1-4C-alkyl. 
R3 is the radical -CO-NR31 R32. 
where 

R31 is hydrogen. 1-7C-alkyf or 3-7C-cycloalkyl. 
R32 is hydrogen. 1-7C-alkyl or3-7C-cycloalkyl. 
or y\A\ere 

R31 and R32 together and induding the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino, morpholino, aaridino or azetidino radical, 
Arom is a R4- and R5- substituted phenyl, 
where 

R4 is hydrogen. 1-4C-allqrl. hydroxy-1-4C-allcyl. 1-4C-alkoxy or halogen, 
R5 is hydrogen, 1-4C-alkyl or halogen, 
PG is l^alkyf. 1^aikoxy-1-IC-afkyI, aryl-1-4C-alkoxy-1^C-alkyl, 1-4C-afkoxy-1-4C-alkoxy-1-4C- 
alkyl. 1-4C-alkoxy-1-40alkyl substituted by a SiR8R9R10 radical, tetrahydropyran, tetrahydroluran. 
aryl-1-4C-aIkyl, 3-7C-cycloalkyl. I^nalkylcarbonyl. aryl-carbonyl, 1-4C-alkoxycart)onyI, aryI-1-4C- 
alkylcarbonyl. aryl-1-4C-alkoxycarbonyl, a radical SiR8R9RiO or a radical SQ2-RII 
wherein 

R8, R9, R10 are independently firom each other 1-7C-alkyi, aryl or afyl-1-4C-alkyl. 
R1 1 is 1*40alkyl or aryl 

where 

aryl is phenyl or substituted phenyl having one, two or three identical or different substituents from the 
group consisting of 1^-aIkyl. 1-4C-alko)cy, carboxyl. 1^-alkoxycarbonyl. halogen, trffluoromethyl. 
nitro, trifluoromethoxy and cyano. 

R2 has the nneanlngs as indicated in the outset, 

and the salts of these compounds. 

One embodiment of aspect d (embodiment 1d) relates to those compounds of the formula 1 according to 
aspect d, in which 

R2 is 1-4C-alkyi, halogen. hydroxy-1-4C-alkyl, 2^alkenyl, 2-4C-alkynyl. 3-7C>cycloalkyl. 1-4C- 
alkylcarbonyl. 2-4C-alkenylcarbonyl, 2-4C-alklnylcarbonyl or the radical -CO-NR21R22, 
where 

R21 Is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alkyl. 
and the salts of these compounds. 
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Another embodiment of aspect d (embodiment 2d) relates to those compounds of the fomiula 1 according 
to aspect d, in whith 

R2 is 1-4C-all<y!, halogen. hydroxy-1-4C-all«yl, 2-4C-alkynyl. 1-4C-alkylcarbonyl, 2-4C-alkenylcarbonyl, 
2-4C-alklnylcarbonyl or Ihe radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-40aikoxy-1-4C-allcyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-allcyl, 
and the salts of these compounds. 

A preferred embodiment of aspect d (embodiment 3d) relates to those compounds of the formula 1 
according to aspect d, in whidi 

R2 Is 1 ^♦C-alkyl. halogen, hydroxy-1-4CnalM. 2-4CnalkenyI, 2-4C-alkynyl, 3-7C-cycloalkyl. or the 
radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alko5V-1-4C-alkyl. 
and the salts of these compounds. 

Particular emphasis is given to an aspect (aspect e) of the invention, which relates to those compounds of 
the formula 1, 
in which 

R1 is 1-4C-alkyl. 

is the radical -C0-NR3i R32, 
where 

R31 is hydrogen, 1-7C-alkyl or 3-7C-cycloaIkyl. 
R32 is hydrogen. 1-7C-aIkyl or3-7C-cydoalkyl, 
or where 

R31 and R32 together and including the nitrogen atom to which they are attached are a pyrrolidino, 
piperidino, morpholino, aziridlno orazetidino radical, 
Arom Is phenyl, 

PG is 1-4C-allQrl. 1-4C-alkoxy-1-4C-aikyl. aryl-1-40alko3q<-1-4C-alkyl, 1-40alkoxy-1-4C-alkoxy-1-4C- 
alkyl, 1-4C-alkoxy-1-4C-alkyl substituted by a S1R8R9R10 radical, tetrahydropyran, tetrahydrofuran, 
aryl-1-4C-alkyl, 3-7C-cydoalM. 1-4C-alkylcarbonyl, aryl-carbonyl, i-4C-alkoxycarbonyl. aryl-1-4C- 
alkylcarbonyl. aryl-1-4C-alkoxycarbonyl, a radical SiR8R9R10 or a radical SO2-RII 
wherein 

R8. R9, R10 are Independently from each other 1-7C-alkyl, aryl or aryl-1-4C-alkyl, 
R11 is 1-4C-alkyl or aryl 

where 



wo 2005/058894 



PCT/EP2004/053562 



15 

aryl Is phenyl or subsmuted phenyl having one, two or three identical or different substituenls from the 
group consisting of 1-4C-alkyl. 1-4C-alkoxy, carboxyl, 1^«>alkoxycarbonyl, halogen, trifluoromethyl, 
nitro, trifluoromethoxy and cyano, 

R2 has the meanings as Indicated in the outset. 

and the salts of these compounds. 

One embodiment of aspect e (embodiment 1e) relates to those compounds of the formula 1 according to 
aspect e, in which 

R2 is 1^C-alkyl. halogen, hydroxy-1-4C-allcyl. 2-4C-alkenyl, 2-4C-alkynyl, 3.7C-cycloalkyl. 1-40- 
alkylcarbonyl, 2-4C-alkenylcarbonyl, 2-4C-alklnylcarbonyl or the radical -CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkQxy-1-4C-alkyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4G-a!kyl, 
and the salts of these compounds. 

Another embodiment of aspect e (embodiment 2e) relates to those compounds of the ibnnula 1 according 
to aspect e, in whteh 

R2 is 1-40a!kyl. halogen. hydroxy-1-4C-alkyI, 2.4C-alkynyl, 1-4C-alkylcarbonyl. 2-4C-alkenylcarbonyl. 
2-4C-alklnylcarbonyl or the radical -CO-NR21R22. 

where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-alk^, 
R22 is hydrogen or 1-4C-aIkoxy-1-4C-aIl«yl, 
and the salts of these compounds. 

A prefen^ embodiment of aspect e (embodiment 3e) relates to those compounds of the ibnnula 1 
according to aspect e, in which 

R2 is 1-4C.alkyl. halogen. hydroxy-l^lC-alkyl, 2-^alkenyl. 2^C-alkynyl, 3-7C-cydoalkyl or the radical 
-CO-NR21R22, 
where 

R21 is hydrogen or 1-4C-alkoxy-1-4C-a!kyl, 
R22 is hydrogen or 1-4C-alkoxy-1-4C-alM, 
and the salts of these compounds. 

Parflcular emphasis is given to compounds of the formula 1, where 
R1 is 1-4C-alkyl. 

R2 is 1-4C-alkyl, halogen or hydroxy-1-40alkyl. 
R3 is the radical -CO-NR31R32, 
wh^e 

R31 is hydrogen. l-7C-alkyl or 3-7C-<ycloalkyl. 
R32 is hydrogen, 1-7C-alkyl or 3-7C-cycloalM, 
or where 



wo 2005/058894 



PCT/EP2004/053562 



16 



R31 and R32 together and Including the nitrogen atom to which they are attached a,e a pyrrolldlno 

radical, 

T 1-40a.koxy.1^K,. ar,-1-40a»coxy-1^..M. ^^'-'^-^^tZ'';'! 

^ 1-4(>a.koxy-1-4C>aIkyl sul«tltuted by a SiR8R9R10 radical. tetrahydropyran tet,BhydroftKan. 
arXl-4C>allcyl. 3-7C<ycloalkyl. 1^alKylca*onyl. aryl-carbonyi. 1-4C-alkoxycart,onyl. ary.-1-4C 
alkylcart«nyl. ann-l-KJ-allcoxycaAonyl. a radical SiR8R9R10 or a radical S0^1 1 

wherein , h Ar^ 

R8. R9. RIO are Independently from each other l-TCalkyl. aryl or aryM-40alkyl. 

R11 Is 1-4C-alkyl or aryl 
!^nph«».orsuteliU«e<. phenyl lia*9 one. t«oo,«^ 

nitro, trifiuoromelhoxy and cyano, 
and the salts of these compounds. 

Particular emphasis is also given to compounds of the tbmiula 1 where 
R1 ls1-4C-alkyl, 
R2 is 1-4C-alkyl, 
P3 Is the radical -CO-NR31 R32, 
where 

R31 is 1-4C-alkyl« 
R32 is 1-4C-alkyl. 
Arom is phenyl, 

PG IS aryl-1-4C-alkyl or a radical SiR8R9R10 
wherein 
R8i5l-7C-alkyl 
R9is1-7C-alkyl 
R10 is 1-7G-alkyl 

where 

aryl is phenyl, 

and the salts of these compounds. 
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The compounds accottlmg to tiie invention can be synthesized from cotresponding starling compounds, 
for example according to the reaction sdiemes given bdow. The syntheas is carried out m a manner 
known to the expert, for example as described in more detail In the examples which follow the schemes. 

The compounds of the fomnula 1 can be prepared for example as outlined in scheme 1 . whi* illustrates 
processes known to the expert and wttich use known starling ntaterials. 
Scheme 1 

R2 R2 



OH 



Arom 




Arom 



PiotecHon of the phenolic hydroxy group present in compounds of the fbnnula 2 can be accomplished by 
standard procedures, which are described for example in T. W. Greene, P. G. M. Wuts. Protective Groups 
in Organic Synthesis (3"" edition). Wiley. New Yoric. 1999. Suitable protecHng groups P6 that are to be 
menttoned are for example ether, ester, suHbnate and silyl ether groups. Examptes of protectton groups 
PG which are to be mentioned are methyl, methoxymethyl. benzyloxymethyl. p-methoxybenzyloxymethyl. 
o-nltrobenzylaxymethyl. p-nitrobenzyloxymethyi. ethoxyethyl. t-butcxxymethyl. methoxyethoxymethyl. 2- 
(trimethylsilylHthoxymethyl, tetrahydropyranyl. tetrahydrofuranyl, t-butyl. benzyl, p-methoxybenzyl. o- 
nitrobenzyl. p-nitrobenzyl. 2.6-dimethylbenzyl. cydohexyl. trimethylsilyl. triethylsllyl. triisopropylsilyl. 
dimethylisopropylsilyl. diethylisopropylsilyl. dlmethylthexylsilyl. t-butyldimethylsilyl. t-butyWiphenylsilyl. 
tribenzylsilyl. triphenylsilyl. diphenyimethytellyl. pWaloate. benzoate. mesitoate. t-butyl cartjonate. 
melhanesulfonate or toluenesuifonate radicals. 

The compounds of the fonnula 1 can be obtained from conespondlng compounds of the fonnula 3 by 
methods known to the expert, for example by an asymmetric reduction, which can be prefomtied for 
exampte as an asymmetric catelytic reducfion. 

The Invention thus further relates to a process for the preparation of compounds of the formula 1. in which 
R1 . R2. R3. Arom and PG have the meanings as Indicated In the outset, wrfiich comprises an asymmetric 
reduction of compounds of the fonnula 3. In which R1 . R2. R3. Arom and PG have the meanings as 
indteated in the outseL 

The Invention thus forther relates to a process for the preparation of compounds of the fonnula 1. In which 
R1 , R2. R3. Arom and PG have the meanings as Indicated in the outset, which comprises an asymmetric 
catelyHc reduction of compounds of the fonnula 3. in which R1, R2. R3. Arom and PG have the meanings 
as indicated in the outseL 



wo 2005/058894 PCT/EP2004/053562 

18 

One example of such an asymmetric calalyfic reduction to be emphastod is the asymmetric catalytic 
hydrogenation reaction. A great variety of catalysts is avaflable for this kind of transformation (see for 
example the following literature: Chem. Rev. 2003. 103, 3029-3069; Eur. J. Org. Chem. 2003. 10. 1931- 
1941; Synthesis 2003. 11. 1639-1642; Chem. Eur. J. 2003. 9. 29S3-2962; Angew. Chem. 2001. 113. 40- 
75). 

AcBve hydrogenation catalysts suitable for the above mentioned transfonnation can be derived from 
precatalysts whidi are characterized by the fonnula MDmX„PoLp. wherein 
M is a transition metal, preferably rtiodium (Rh). nithei^m (Ru) or iridium (Ir); 
D is a TwJonor iigand, like for »cample an olefin, arena, or cydopentadlene; 

X Is an anionte heteroatom Iigand. like for example carboxyl. 1 -4C-alkoxy. hydroxyl or preferably halogen, 
especially chlorine; 

P Is a chiral Iigand. preferably a chlral phosphorus Iigand. especially a chlral diphosphlne or a chlral 
aminophosphine Iigand; 

L is an additional donor Iigand. like for example a phosphine or preferably an amine or a chiral diamine; 
and m, n, o, p are 0. 1 , 2, 3. 

These precatalysts are preferably used as Isolated spades (see for example Angew. Chem. 1998, 1 10, 
1792-1796) or can be prepared in situ by mixing one or more of the Hgands witti the comesponding metal 
precursor (see for example J. Am. Chem. Soc.1995. 117.2675-2676). Exampiesof metal precursors that 
are to be mentioned are [Rh(cod)CI]2, [Rh(nbd)CI]2. [Rh(cp*)Cl2]2 lRu(cod)(2-methylallyl)2l. 
lRu2Cl4(benzene)2l. [RuCl2(p-cymene)]2. [RuCla(PPh3)2l. [lr(cod)CI]2. wherein the foOowlng abbreviations 
are used: cod = cyctooctadlene, nbd = noriDomadiene. cp* = pentamethylcydt^ntadienyl. 

A great variety of chlral phosphorus ligands P Is known to the expert whfch can be used in active 
hydrogenation catalysts menttoned above In ttie catalytic asymmetrical hydrogenation of aromatte ketones 
(see for example Chem. Rev. 2003, 103. 3029^089 or Synttiesis 2003, 11. 1639-1642). 

One dass of chiral phosphoms ligands P particularty suitable for the catalytic asymmetrical hydrogenation 
of aromatic ketones are chlral diphosphine ligands, among whk* the foUowing ligands are to be 
mentioned: 

2.2'-Bis(diphenylphosphanyl)-1.1'-binaphttiyl(BINAP).2,2'-Bl8(di-4-tolylphospha^^^ 
(TdBINAP). 2,2'-Bis(<fi-3,5-3vlylpho^hanyl>1,1'-binaphthyl (XylBINAP), 2.3- 
Bis(diphenylphosphanyl)butan (CHIRAPHOS). 2.3-0-lsopropyfiden-2.3-dihydroxy-1,4- 
bis(diphenylphosphanyl)butan (DlOP) 

2.4-Bis(diphenylphosphino)pentane(BDPP).P.P'-1.2-phenylene-bis[2,5-dimettiyl-7-phosphabicydo 
[2.2.1]heptane]. (Me-PennPhos). 2,2'-Bis(dlphenylphosphanyl)-1.1'-dlcydopentane(BICP). 4,12- 
Bis(di(3,5-xylyl)phosphinoH2.2]-paracydophane (Xylyl-PHANEPhos). 2,2'.6,6'-Tetrame»ioxy-4^'- 
bls(dl(3,5-xylyl)phosphino)-3.3'-blpyrfdlne (Xyfyl-P-Phos), 2,2'-Bis(dlphenylpho8phanylH.1'-blphenyl 

(BiPhep). 
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A further dass of chiral phosphonis llgands P pariiculariy suitable for the catalytic ^ymm^rical 
hydrogenation of aromatic ketones are aminophosphine Bgands. among which the following ligands are to 
be imntioned: 

2H2-«phenylphosphanylferrocenyl)-44sopfopyM.5-dihydiD^>xazole.2-K^^ 

4-tert-butyl-4,5-dihydiD-o)fflz(rfe, 2-(2-D^)henylphosphanylferrocenyl)-4-phenyl-4.5-dihydro-oxazole. 2-{2- 
[BisK3.5Klimethy[phenyl)-phosphanyl^fe^^ocenyl}-«sopropy!-4.5^ihydro■<)xazoleand2^^ 
trifluoromethylphenyl)-phosphanyI]-fen^ocenylH4sopropyl-4.5-dihydro-oxazole.2-(2^^ 
thlophen-3-yl)-4-isopropyl-4.5-dihydro-oxazole, 4-Benzyl-2-(3<llphenylphosphanyl-benzolb]thiophen-2-yl)- 
4,5-dihydro-oxazole. 2-(2-Dlphenylphosphanyl-phenylH-isopropyl-4,5-dlhydro-oxazole and2-{4- 
Diphenylphosphanyl-2,5-<llmethyl-thiophen-3-ylH-isopropyl-4.5-dihydro-oxaK)le. 

In addifen to the chiral phosphorus Bgands P mentioned above, the hydrogenation catalyst can contain 
one or more additional donor figands L, like for example phosphine or amine ligands. Phosphine Bgands L 
which are to be mentioned are trimettiylphosphine. triettiylphosphine, tributyl-phosphine. 
tricyclohexylphosphine, tri(p-tolyl)phosphine, diphenylmettiylphosphine. dimethylphenylphosphine, bis- 
diphenylphosphinoettiane. bis-diphenylphosphlno-propane. bis-diphenyiphosphinobutane, bis- 
dimethylphosphlnoethane, bi»<limethylphosphinopropane and especially triphenyiphosphlne. Amine 
ligands L which are to be mentioned are melhylamine, ettiylamine, propylamine, butylamine, pentylamine, 
hexylamine. oydopentylamine. Qrcloh«q4amine. benzylamlne. dimethylanrane. diethylamine. 
dipropylamlne. dihexylamine, dicydopen^amlne. dityclohexylamine, dibenzylamlne. diphenylamine. 
trimethyiamine. triefhylamine, tripropylamine, tributylamine, tripentylamine. trihexylamine. 
tricydopentylamlne, tricydohexyiamine, triben27lamine. phenyletiiylamine, triphenylamine. 
metttylenediamlne. etiiylenediamine. 1.2-diaminopropane. 1.3-diamlnopropane, 1.4mtemlnobulane.2.3- 
dlaminobutane. 1,2-cyclopenlanediamine. 1,2-cydohexanedianAi^l'N-meUiytelhylenedlamine. N.N'- 
dlmetiiyletiiylenedlamine. N.N,N'mimethyiettiylenediamine. N.N.N'.N'-tetramethylettiylenediamlne. o- 
rrfienylenecBanrine and p-phenyienediamine. caiiral amine ligands L which are to be emphasized are 1 .2- 
Dlphenylethytendlamin(DPEN), l.l-Di(4^nisy»)-2-isobutyl-1.2-ethylendlamin (DAIBEN). 1.1-Di(4^nlsyl)- 
2HSopropyl-1.2-ethylendlamln (DAIPEN). or 1.1-Di(4-anlsyl)-2-flnethyl-1.2-ettiylendiamin (DAiWEN). and 
Cydohexan-1.2-dlamin. These chiral amine ligands L are preferably used in combination with chiral 
diphospine ligands P in the active hydrogenation catalysts. 

Effective asymmetric reduction of piochiral Iwtones can be achieved using ttiese precatalysts. The 
optimization of the reaction conditions (temperature, hydrogen pressure, solvent) and ttie choice of 
additives (for exampte inorganic or organic bases Bl<e KOH. NaOH, K2CO3. KO'Bu) can be accompUshed 
by tiie person sicilled in art 

Particularly suitable tor tiie asymmetric catalytic hydrogenation of compounds of ttie fonnula 3 to 
compounds of tiie fbmiula 1 are the active hydrogenation catalysts described for example in ttie European 
Patent EP 0718265. in ttie Patent Application WO 04/050585 and in Angew. Chem. 2001. 1 13. 40. 
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Exemplary hydrogenation catalysts, which are particulariy preferred to transform ketones of the formula 3 
into alcohols of the formula 1 are the complexes RuCy(S)-BINAPlKS)-DAIPEN], Rua2l(S)-Xyl-P- 
Phos]l(SH3AIPENl. Rua2l(S>-Xyl-BINAPlI(S)-DAIPENl. RuajlBiPhepll(S)-DAIPENl. and (RuOzKS)- 
TolBlNAP])2(Et3N)and espedalty Rua2(PPh3)l2-(2-{S™)KliphenylphosphanylferrooenylH(S)-i8opropyl- 
4,5-dihydro-oxaaSle] (knovwn fiom WO 04/050585). 

Attematively. prochiral ketones can be reduced by transfer hydrogenation (see for example Tetrahedron: 

Asymm. 1999. 10, 2045-2061 ). Using this method, small organic molecules, like for example isopropanol 

or fomilc add. sen^e as hydrogen source. Suitable precatalysls. which can be used for this transfomwtion. 

are described by the formula M'D'mX'nA'o, wher^ 

M is a transition metal, preferably rhodium (Rh). ruthenium (Ru) or Iridium (Ir); 

D' is a iwlonor llgand. like for example an olefin, arena, or <ydopentadiene; 

X' Is an anlonfc heteroalom llgand. Uke for example carboxyl. I^alkoxy. hydroxyl or preferably halogen, 
espedally chlorine; 

A' is a diiral llgand. for example a phosphine. bipyridine. phenanthrollne. tetrahydroWoxazole. diamine, 
polyurea. diimine or preferably a phosphlnooxazoline, monosulfonated diamine, p-amlnoalcohol, 
aminophosphine (for representative examptes see for example Tetrahedron: Asymm. 1999. 10. 2045- 
2061 or WO 04/050585) 
and m. n, o are 0. 1, 2. 3. 

These precatalysts are preferably used as isolated spedes or can be prepared in situ by mbdng the 
ligands >with the corresponding metal precursor. Examples for metal precursors that might be menttoned 
are IRh(cod)Cll2. [Rh(nbd)Cll2. [Rh(cp*)a2l2 [Ru(cod)(2-methylallyl)2l. IRu2a4(benzene)j]. IRuCWp- 
oymene)]2. [Rua2(PPh3)2l. WpodyOli. wherein the following abbreviations are used: cod = 
cydooctedlene. nbd = norbomadlene. cp* = pentamethylcyotopentadlenyl. 

Effective asymmetric reduction of prodiiral ketones can be adileved using these precatalysts. The 
optimization of the reac«on conditions (temperature, hydrogen source, solvent) and the diotee of additives 
(for example inoiganic or organic bases like KOH. NaOH. K^COs. KO*Bu) can be accomplished by the 
person skilled In art 

Further methods to perform the asymmetric reduction menttoned above are known to the expert and are 
described for example In E. N. Jacobsen. A. Pfaltz. H. Yamamoto. Comprehensive Asymmetric Catalysis, 
Vol. HII. Springer. Bertin, 1999. These methods Indude the reduction of prochiral ketones using chiral 
redudng agents, for example diiral boranes. preferably diisopinocampheyldiloroborane. as disdosed fbr 
example in Aldridiimlca Acta 1987, 20(1), &-24. 

Alternatively, an adilral redudng agent in the presence of a dilral auxiliaiy or a chiral catalyst can be 
employed. Examples for adiiral redudng agents that might be mentioned are borane (available as 
complex with dimethyl suffide, THF. 1.44hloxane. phenylamine) or catediolborane. Chiral auxlUaries 
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include -among many others -enantiopure diphenyl-pynDlldin-2-yl-memanol or oxazaboroBdines (see for 
example Angew. Chem.. InL Ed. Engl. 1998. 37. 1986-2012). 

Another method to reduce piochiral ketones In an asymmetric manner is the hydrosilylation reaction. 
Typically, an achiral silane (for example triethylsilane. dimeihylphenylsilane or methyidiphenylsilane) is 
used in combination wHh a chiral catalyst. One of the many posslbinties to obtain suitable chiral catalysts 
Is the combination of Rhodium complexes (for example {Rh(cyclooctadiene)CI}2 or {RhCI(ethylene)^ with 
chiral phosphanes (see for example Angew. Chem. 2002. 114(20). 4048^ or Angew. Chem. 2003. 
115(11). 1325-1327). 

Altemafively. enzymatic methods might be used for the reduction of prochirai ketones (see for example 
Chem Rev 1992, 92. 1071-1140. Tetrahedron: Asymm. 2003, 14. 2659-2681). Examples for biological 
systems that might be menttoned are bake.'s yeast (Synthesis 1990. 1 -25). alcohol dehydrogenases from 
baker's yeast. Pseudomonas sp. Strain PED (J. Org. Chem. 1992. 57. 1526-1532). L kefir (J. Org. Chem. 
1992. 57. 1532-1536). G. candldum. or Wiodococcus/uWer (J. Org. Chem. 2003, 68. 402-406). 

Cleavage of the protecting group PG present In compounds of the formula 1 can be accomplished using 
standartl methods, described for example in T. W. Greene, P. G. M. Wuts. Protective Groups in Organte 
Synthesis (S"* edition). Wiley. New Yoric. 1999. The deprotected diols of the fonnula 4 are valuable 
precursors for the synthesis of enantiomerically pure 7H-8.9-dihydro-pyrano[2.3-climida20^1 .2-alpyridines 
of the general formula 5. as shown in a general way in the following scheme 2. 
Scheme 2: 

Arom (5) 



HO. 

Arom 




R1 



The cycllzatlon step is carried out under condittons known to the expert. Suitable reaction condffions are 
inter alia Mitsunobu condittons. for example using DIAD (diisopropyl azodlcarboxyiate) in the presence of 
triphenylphosphine.The enanttomeric excess of the starting material of thefomnula 1 can thus be 
transfen«d to pharmaoeuticatty acBve compounds of the fomiula 5 with the prefened stereochemical 
configurafion of Vne Arom radteaL 

The invention thus further relates to the use of compounds of the formula 1. In whfch R1. R2. R3. Arom 
and PG have the meanings as indicated in the outset, for the preparation of compounds of the fomiula 4 
and their salts, in which R1. R2. R3 and Arom have the meanings as indicated in the outset 
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Furthermore the invention relates to the use of compounds of the formula 1, in which R1, R2, R3, Arom 
and PG have the meanings as indicated in the outset, for ttie preparation of compounds of the fomnula 5 
and their salts. In which R1 , R2. R3 and Arom have the meanings as indicated In the outset 

Compounds of the formula 2 are known for example from WO 03/0141 23, or they can be prepared in a 
known manner, analogously to known compounds. In contrast to WO 03/014123 a further purification step 
of compounds of the formula 2 Is required prior to conversion to compounds of the fonmula 3, because the 
purity of the compounds of the formula 3 has a major impact on the reaction conditions and the outcome 
of the asymmetric catalytic hydrogenation. Compounds of the formula 2 can be purified for example by a 
cryslallizafion step in the presence of a suitable organic add, as described in an exemplary manner in the 
examples. Alternatively, compounds of the formula 3 can be purified by other methods knovwi to the 
expert. 

One advantage of perfomning the asymmetric catalytic reduction on the stage of compounds of the 
fonnula 3 instead of compounds of the fonnula 2 is that the introduction of the protecting group PG allows 
the use of a larger variety of hydrogenation catalysts, such as catalysts which are not compatible with 
certain functional groups, like for example polar and/or chelating groups In the substrate, like for example 
an aromatic hydroxy functionality which is present in compounds of the formula 2. 

Another advantage of perfomning the asymmetric catalytic reduction on the stage of compounds of the 
fonnula 3 instead of compounds of the fonnula 2 is that by the introduction of a suitable protecting group 
PG the solubility of the substrates for the asymmetric catalytic reduction in the solvent used for carrying 
out the reduction can be increased. Othenivise unsoluble or only slightiy soluble compounds of the fonnula 
2 can more convenienfly be subjected to the reduction described above if they are first transfonned to 
compounds of the formula 3, which transfomnation can render these compounds more soluble in solvents 
generally used In reduction reactions described above. 
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Examples 

The examples belcwv serve to illustrate the Invention in more detail without limiting it Further compounds 
of the fomiula 1 whose preparation is not described expOdtly can iil<ewise be prepared In an analogous 
manner or m a manner known per se to the person sidlled In the art. using customary process techniques. 
ThQ abbreviation ee stands tor enantlomerte exosss. v for volume. For the assignment of NMR signals, 
fbllowing abbreviations are used: s (singlet), d (duplet), t (triplet), q (quartet), m^ (muttlplet centred), b 
(broad). The following units are used: ml (millilitre). I (litre), nm (nanometer), mm (millimeter), mg 
(milligramme), g (gramme), mmol (millimol), N (nonnal), M (molar), min (minute). MHz (megahertz). 

Furthemioie the following abbreviations are used Ux tiie chemical substances Indicated: 



DMF dimetiiylforTnamide 
Thacyl 1,1,2-trimethylpropyl 
THF tetrahydrofuran 

All of tt^e HPLC columns used for preparative and analytical purposes are commercially available: 
CHIRALPAK® AD-H, CHIRALCEL* OD-H: DAICEL Chemical Industries Ud. Tokyo or Chlral 
Technologies-Europe SARL, IIMrch. France 

• XTerra RP 1 8: Waters Corporate, mford, Massadiusetts, USA. 



Compounds of the fonmula 1 

1. 8-BGnzyloxy-7-[(3R)-3-hydroxy-3i>henyl-propyll-2,3-dlmethyl-lmldazo[1,2-alpyridlne-6- 
carboxylic acid dimethylamldd 

Route A: Aflame-dried flask filled wiBi argon was charged witti toluene (180 ml), which had been 
ttioroughly degassed wfth argon. The ketone 8-benzyloxy-2.3-dimethyI-7-(3-oxo-3-phenyl-propyl)- 
imldazoI1.2-«]pyridine-6-carboxyllc acid dimetiiylamide (2.30 g, 5.0 mmol) was added and stining was 
continued until a clear solution was obtained (approximately 10 minutes). After additton of the 
hydrogenation catalyst Rua2(PPh3)l2-(2-(S,„><liphenylphosphanylferrocenyl)-4(S>lsopropyl-4.&<lihydio- 
oxazole] (220 mg. 0.25 mmol. 5 mol-%) Stining was continued for anottier 20 minutes. The obtained red- 
biown solution was treated wifli 1 N sodium hydroxide solution (60 ml), which had been degassed witti 
aiaon prior to use. Under inert conditions, ttie biphasic mixture was transferred to a 1 1 steel autoclave 
equipped witti a glass inlay, which had been filled wifli aigon. TTie autoclave was purged witti aigon and a 
hydrogen pressure of 80 bar was applied. After a reaction time of 3 days at 40 ° C tiie mixture was 
removed from tiie autoclave and a pH-value of 8 was adjusted by addition of 6 N hydrochloric add. The 
phases were separated and tfie aqueous phase was extracted wfth ettiyl acetate (2 x 15 ml). The 
combined organic phases were washed wifli water (40 ml), dried over sodium suHiate, and concentrated In 
vacuo. The residue (6 g of a green oU) was purified by flash chromatography [80 g of silica gel. eluant: 
dichloiomelhane / methanol = 100:3 (v/v)]. A green, foamy sofid was isolated which was dried in vacuo. 
The tifle compound (2.2 g) was obtained in 96 % yield (melting point 52-54 »C) and was pure by means of 
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^H-NMR spectroscopy. The optical purity of the title compound was determined by chiral HPLC 
(enantiomeric excess: 78 %). 

^H-NMR (200 MHz. dmso-de): S = 1.73 (m^ 2 H), Z34. 2.36 (2 s, 6 H), 2.49 (mo), Z74. 2.91 (2 s. 6 H). 
4.46 (mc 1 H), 5.16 (d, 1 H). 6.61 (s. 2 H). 7.29 (m^ 10 H), 7.87 (s, 1 H). 

Conditions for the HPLC-separation of the enanfiomers: Chiral column: Chiralcel OD-H 250 x 4.6 mm, 
5|im. - Eluant 90 % n4iexane 710% isopropanol. - Flow: 1 ml/min. - Temperature: 30 '^C. - Diode anay 
detection at 220, 240, and 254 nm. - Retention time (3R)-enantlomer. 22.7min / 87.8, 88.6, 88.6 area-%. 
- Retention flme (3S)-enantlomer: 28.3 min / 10.7, 10.5, 10.5 area-% 

Route B: In a flame-dried flask filled with argon, the ketone 8-benzyloxy-2.3-dimethyl-7^3-oxo-3-phenyl- 
propyI)-imidazo[1,2-a]pyridine-6-carboxylic add dimethylamide (4.00 g. 8.8 mmol) was suspended in dry 
isopropanol (400 ml) which had been degassed with argon. Potassium ferf-butylate (1.20 g, 9.8 mmol) 
was added to the stirred suspension, at whfch point a yellow solution was obtained. The hydrogenation 
catalyst RuCl2[(S)-BINAPl[(S>-DAIPEN] (100 mg, 0.09 mmol, 1 mol-%) was added next and slining was 
continued for 20 minutes. Under inert conditions, the reaction mixture was transfen-ed to a 1 1 steel 
autoclave equipped with a glass inlay, which had been filled with argon. The autoclave was purged with 
argon and a hydrogen pressure of 40 bar was applied. After a reaction time of 22 hours at room 
temperature, the reacUon mixture (a yellow solution) was removed from the autoclave and concentrated to 
a volume of 80 ml. The residue was diluted wifli ice water (100 ml) and dichloromettiane (120 ml) and a 
pH^lue of 8 was adjusted by addition of 2 N hydrochloric add. The phases were separated and the 
aqueous phase was extracted wtth dichloromettiane (3 x 30 ml). The combined organic phases were 
w£^d wltti water (30 ml), dried over sodium sulfate, and concentrated in vacuo. The residue was 
purified by flash c^jromatography [200 g of silica gel. eluant: dichloromethane / metiianol =,tQ0-3 (^'^M- ^ ; 
green oil was isolated which solidified upon drying in vacuo. The titie compound (3.2 g) was obtained in 79 
% yield (green foamy solid, melting point 58-60 **C) and was pure by means of ^H-NI^R spectroscopy. 
The optical purity of the title compound was determined by chiral HPLC (enantiomeric excess: 74-75 %). 

^H-NMR (200 MHz. dmso-de): 5 = 1.73 (mc. 2 H). 2.34, 2.35 (2 s. 6 H). 2.49 (mc), 2.74. 2.91 (2 s, 6 H). 
4.46 (mc, 1 H). 5.16 (d. 1 H), 5.61 (s, 2 H). 7.29 (mc 10 H). 7.87 (s, 1 H). 

Conditions for tiie HPLC-separation of the enantiomers: Chiral column: Chiralcel OD-H 250 x 4.6 mm. 
5[im. - Eluant 90 % n-hexane / 10 % isopropanol. - Flow: 1 ml/min. - Temperature: 30 X. - Diode array 
detection at 220, 240, and 254 nm. - Retention time (3R)-enantiomen 25.6 min / 84.6, 84.3, 84.9 area-%. 
- Retention time (3S)-enantiomen 31.8 min / 1Z3, 12.4. 12.2 area-% 



2. 8^DlmethyK1,1^-trimethyl-propyl)-siianyloxy]-7-[(3f?)-3-hydroxy-3iJhenyli)ropya-^ 
dimethyl-lmidazo[1,2<i]pyridine-^6-carboxyllc acid dimethylamide 

In a flame-dried flask filled witti argon, the ketone 8-[dimetiiyl-(1 ,1 ,2-trimettiyl-propyl)-silanyloxy]-2.3- 
dimefliyi-7-(3-oxo-3-phenyl-propyl)-imidazo[1,2-a]pyridine-6-cari50xylic acid dimethylamide (2.55 g, 5.0 
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mmd) was dissolved in toluene (180 ml), whidi had been thoroughly degassed with argon. The 
hydrogenation catalyst Rua2(PPh3)[2-(2-<SmHipheny'PhosphanyHent)oenyIH{S^^^^ 
oxazole] ( 220 mg. 0.25 mmol, 5 mol-%) }Nas added and Oie mixture ws» stirred for 30 minutes at room 
temperature. The obtained red-brown solution was treated with 1 N sodium hydro)dde solution (60 ml), 
which had been degassed with argon prior to use. Under inert conditions, the biphasio mbdure was 
transferred to a 1 I steel autoclave equipped with a glass inlay, which had been filled with argon. The 
autoclave was purged with argon and a hydrogen pressure of 80 bar was applied. After a reaction time of 
3 days at 40 C the mbdure was removed from the autoclave and a pH-value of 8 was adjusted by 
addition of 2 N hydrochloric add. The phases were separated and the aqueous phase was extracted with 
ethyl acetate (2 x 20 ml). The combined organic phases were washed with water (2 x 20 ml), dried over 
sodium sulfate, and concentrated in vacuo. The residue (4 g of a green oil) was purified by flash 
chromatography [60 g of ^lica gel, eluant ethyl acetate / petrol ettier = 8:2 (v/v)]. A green oil was isolated 
which solidified upon drying in vacuo. The title compound (2.2 g) was obtained in 86 % yield. The foamy 
solid showed a melting point of 56-58 X and was pure by means of "^H-NMR spectroscopy. The optical 
purity of the title compound was detemnined by chiral HPLC (enantiomeric excess: 88 %). 

'H-NMR (200 MHz, dmso-ds): 6 = 0.32 (s, 6 H), 0.93 (d, 6 H), 0.97 (s, 6 H), 1.81 (mc 3 H). 2.27 (s. 3 H). 
2.32 (s. bs. 4 H). 2.65 (bmo, 1 H). 2.78. 2.92 (2 s, 6 H). 4.49 (mc 1 H), 5.17 (d. 1 H). 7.28 (mc 5 H). 7.73 
(s. 1 H). 

Conditions for the HPLC-separallon of the enantiomers: Chiral column: Chiratcel OD-H 250 x 4.6 mm. 
5iim. - Eluant 95 % n4\exane 15% isopropanoL - Flow: 1 mlAnin. - Temperature: 35 •C. - Diode array 
detection at 220 and 254 nm. - Retention time (3R)-enantiomer. 1 1 .3 min / 9Z7, 93.8 area-%. - Retention 
time (3S)-enantiomer 18.7 mIn / 5.7, 5.9 area-%. 



Starting Materials 

A. 8-f^droxy-2,3<limethyl-7K3H>xo-3-fihenylH3ropy04nildazo[1,^^ acid 
dimethylamlde 

(a) In a flame-dried flask filled with argon, a suspension of the alcohol 8-hydroxy-2.3-dimethyl-imidazo(1 .2- 
* a]pyridine-6-cartD0xylic acid dimethylamide (50.0 g, 214 mmol) in dry dichloromettiane (1.2 1) was treated 

with A/,AWimethylmethyleneiminium iodide (40.3 g, 218 mmol). The reaction mixture was stirred for 1 hour 
at room temperature. In the beginning, a dear solution was obtained, within 10 minutes the fonmation of a 
predfxtale was ot>served. The sdvent was then removed under reduced pressure. 

(b) The notary evaporator was filled with argon, the colouriess solid (7-dimethyIaminomethyl-6- 
dimethylcart3amoyl-8-hydroxy-2,3-dimethyl4midazo[1,2-a]pyridin-1-ium iodide) was dried in vacuo, and 
was dissolved In dry DMF (1.1 1) which had been pre-heated to 50 •^C. An almost dear solution was 
obtained, which was treated with potassium cart3onate (30.4 g, 220 mmol) and l-(l-phenyl-vinyl)- 
pyrroOdine (CAS 3433-56-5, 82.6 g, purity: 90 weight-%, 428 mmol). In a pre-heated oil bath, the brown 
solution was stirred for 30 minutes at 50 **C and was then poured onto a stirred mixture of ammonium 
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chloride (130 g). water (200 ml), ice (300 g). and dichloromethane (600 ml). Stiiring was continued for 
several minutes and the pH-value was adjusted to pH = 8 by addition of 6N hydrochloric add. The phases 
were separated and the aqueous phase was extracted with dichloromethane (3 x 100 ml). The combined 
organic phases were washed with water (2 x 100 mi), dried over sodium sulfate and concentrated under 
reduced pressure (DMF was removed at a temperature of 60 X). A daric-brovm oily residue (80 g) was 
obtained wfndi was dried in vaajo. 

(c) The residue (crude title compound) was purified by liltraUon over silica gel [500 g. eluant ethyl acetate 
(removal of acetophenone formed by cleavage of excess enamine). then ethyl acetate / methanol = 8:2 
(v/v)]- A red-brown solid was isolated (60 g of cmde title compound. HPLC-purity: 88.08 %) which was 
dried In vacuo, dissolved in methanol (200 ml), and treated with fumaric add (25.5 g. 220 mmol). The 
brown suspension was stirred for 20 minutes at 40 "C. at whidi point a dear solution was obtained. The 
solution was concentrated under reduced pressure until a dense suspension wasfomraed. Acetone (120 
ml) was added and the mbcture was concentrated again until a dense suspension was fomned. The sluny 
was diluted with acetone (150 ml) and vwas stirred at 40 "C (30 minutes), room temperature (19 hours), 
and at 0 X (2 hours). The precipitate, wrtiich was fonned. was removed by filtration, washed witti acetone 
(20 ml) and diethyl ether (50 ml), and dried in vacuo. A cotourtess solid (51 g. 49 % yield, melting point 
196-198 °C. HPLC-purity: 98.24 %) was obtained which was characterized by ^H-NMR spectroscopy as 
the salt of the tifle compound and fumaric add in a molar ratio of 1 :1 . 

(d) The salt of the title compound and fumaric add (50 g. 104 mmol) was added portion^ to a mixture 
of sodium bicarbonate (42 g. 500 mmol). water (400 ml), and didiioromethane (400 ml). The biphasic 
mixture was sBned for 5 minutes. The phases were separated and the aqueous phase was exiraded with 
didiioromethane (2 x 50 ml). The organic phases were washed with water (2 x 100 ml), dried over sodium 
8ilHata.and concentrated under reduced pressure. A cdouriess. foamy solid wa§ isolated, whidi was 
diaraderized as the title compound (37.7 g. 99 % yield. 49 % overall yield). The sample was pure by 
means of ^H-NMR spectroscopy and showed an HPLC purity of 99.07 %. 

^H-NIWR (CDCI3, 200 MHz): 6 = 2.32, 2.37 (2 s. 6 H). 2.95 (s). 3.05 (bs). 3.14 (s. £ 8 H). 3.42 (m.. 2 H). 
7.29 (s, 1 H). 7.47 (fflc 3 H). 8.00 (mc 2 H). 

Conditions for the determination of purity by HPLC: Column: 150x4.6 mm XTen^a RP 18 5 jun. - Eluant 
0.01 M KH2PO4 (pH 2.0) / acetonitrile / water 90:10:0 (v/v/v) (0 mini to 15:80:5 (v/v/v) (30 min]. - Flow: 1.0 
ml/mln. -Temperature: 30 X. - Diode anay detedlon at 245 nm. - Retentton time: 9.4 mIn / 99.07 area- 
%. 



B. 8-Benzyloxy-2^Kllmothyl-7K3-oxo^1iheiiyli>ropy0^mIda2»[1,2<|iyridin^ 
acid dimefhylamide 

In a flame-dried flask filled with argon, the hydroxyketone 84.ydroxy-2.3-dimethyl-7-(3-oxo-3^)henyl- 
propylHmidazon .2-a]pyridine-6-cartoxylic add dimetttyiamide (5.00 g. 13.7 mmol) was suspended In dry 
DMF (100 mi). The stin«d mixture was treated with potassium carbonate (1.90 g. 13.7 rftmoO and benzyl 
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chloride (slow addition of 1.50 ml. 1 .65 g. 13.0 mmol). A light-green suspension was olrtained which was 
heated to 55 »C. After a period of 5 hours, the reaction mixture was txwied to 0 "C and poured onto a 
stirred mixture of saturated ammonium chloride solution (200 ml) and dichloromethane (350 ml). Stirring 
was continued for several minutes, the phases were separated, and the aqueous phase was extracted 
with dichloromethane (2 x 50 ml). The combined organic phases were washed with water (2 x 50 ml), 
dried over sodium sulfate, and concentrated under reduced pressure. The residue. 10 g of a daric-green 
sticky oil. was purified by flash chromatography (180 g of sflica gel. eluant ethyl acetate). A colouriess 
solid (6.0 g. 96 % yield) was isolated which was treated with acetone (15 ml). The suspension was filtered. 
The residue was washed with acetone (3 ml) and diethyl ether (10 ml) and dried in vacuo applying a 
temperature of 40 'C. Colouriess crystals of the title compound (3.2 g. 51 % yield) were obtained which 
showed a melting point of 156-158 "C and were pure by HPLC and 'H-NMR analysis. 
^H-NMR (200 MHz. dmso-de): 5 = 2.36. 2.39 (2 s. 6 H). 2.77. 2.84 (mc s. E6 H). 2.98. 3.01 (s. Z5 H). 
5.73 (s. 2 H). 7.32 (nv*. 5 H). 7.49 (t, 2 H). 7.63 (t 1 H). 7.85 (d. 2 H). 7.96 (s. 1 H). 
Conditions for the detemiination of purity by HF»LC: Column: XTeira RP 18 ISO x 4.6 mm 5 prti. - Huant 
0.01 M KH2PO4 buffer (pH 2) / CH3CN / H2O - Gradient 90:10:0 (0 min) to 15:80:5 (30 min). -Flow: 
1 ml/min. -Temperature: 30 "C. - Diode array detecHon at 246 nm - Retention time: 14.5 min / 99.79 
area-%. 

C. 8.[DlmethyK1,1,24rimethyl-propyl)-silanyloxyl-2.3-dimethyl-7-(3-oxo-3-phenyi-propyl)- 
imidazoli^-alpyrldlne-e-carboxylic acid dimethylamlde 

In a flame-dried flask filled with argon, ttie hydroxyketone 8^»ydroxy-2.3-dimethyl-7-(aoxt>^phenyl- 
propyl)HmidazoI1.2-a3pyridlne^rt>oxylfc acW dimethylamide (3.00 g. 8.2 ?nmol) was suspended in dry 
DMF (30 ml). The mbdure was treated with imidazole (0.95 g. 14.0 mmol) and was stirred for several 
minutes until a dear solution was formed. Upon addition of tiiexyldimetiiylsilyl chloride (2.70 ml. 2.45 g. 
13.7 mmol) a yellow solutton was obtained, which was stirred for 1 hour at room temperature. The reaction 
mixture was poured onto a stirred mbdure of ice (20 g). saturated ammonium chtoride solution (20 ml), and 
dichtoromethane (40 ml). Stirring was continued for several minutes, flie phases were separated, and the 
aqueous phase was extracted witii dichloiometttane (2 x 15 ml). The combined organic phases were 
washed with water (20 ml), dried over sodium sulfate, and concentrated under reduced pressure. The 
residue, 5 g of a sticky, brown oil. was purified by flash chromatography 180 g of silica gel. eluanf petrol 
etiier / etinyl acetate = 8:2 (v/v)]. A sticky, colouriess oil was isolated which was co-evaporated twice in tfie 
presence of dry toluene. After drying in vacuo, a cotouriess foamy solid (3.9 g. 94 % yield) was obtained 
which was characterized by ^H-NIWIR spectroscopy as a mbrture of the tifle compound (94 welght-%) and 
toluene (6 weight-%). 

^H-NMR (200 MHz, dmso-de): 5 = 0.38 (s. 6 H). 0.83 (d. 6 H). 0.89 (s. 6 H). 1.74 (septet. 1 H). Z30 (s. 3 H 
+ toluene). 2.36 (s. 3 H), 2.90 (bs. 5 H). 3.01 (s, 3 H). 3.21 (mc. 2 H). 7.23 (mc toluene). 7.S8 (m^ 3 H). 
7.85(s.1H).7.94(mc2H). 
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Conditions for tlie determination of purity by HPLC: Column: XTen^ RP 18 150 x 4.6 mm 5 urn. - Eluant 

0. 01 M (NH4)HC03 buffer (pH 8) / CH3CN. - Gradient 90:10 (0 min) to 50:50 (15 min) to 20.80 (20 min). 
then isocratic. - Row: 1 ml/min. -Temperature: 30 "C. - Diode array detection at 240 nm. -Retention 
time: 23.47 ntin / 99.a) area-%. 

Use of compounds of the formula 1 for the synthesis of tricyclic imidazopyridines of the formula 5 

1. 8-Hydro3Qr-7-K3/?)-3*ydroxy-3iJhenyl-propyO-2^-dlme1hyl-lmldazo[1,2-«lpyridlne-^^ 
carlsojg^llc acid dimethylamide 

In a flame-dried flask filled with argon, the benzyl ether 8-benzyloxy-7-K3R)-3-hydrQxy-3-phenyl-propyI]- 
2.3-dlmethyHmidazoI1.2^]pyridine-6KarbQxyllc add dimethylamide (2.10 g. 4.6 mmol. sample contained 
1 1 mol-% of the (3S)-enantlomer) was dissolved in ethanol (30 ml). The hydrogenation catalyst (10 % Pd 
on charcoal. 0.20 g) and 1.4^clohexadlene (2.2 ml. 1.9 g. 23 mmol) was added and the resulting black 
suspension was heated to 80 'C. The reaction mixture was kept for 2 hours at this temperature and was 
then cooled to 0 "C. The hydrogenafion catalyst was removed by filtration and the filtrate was 
concentrated under reduced pressure. The crude product. 2 g of a dartt-Wue. foamy soiki was purified by 
flash chiomatography [60 g of sHtea gel. eluant dfchloromethane / methanol = 1003 (v/v)]. The title 
compound (1.4 g. 83 % yield) was obtained as a grey amorphous solW (melting point 180-182 "C). which 
was pure by means of ^H-NMR spectroscopy. The optfcal purity was confinned by capillary 
electrophoresis (78.6 % ee). 

^H-NMR (dmsoKle, 200 MHz): 8 = 1 .81 (mo. 2 H). 2.30. 2.33 (2 s. 6 H). 2.50 (bmc). 2.78. Z91 (2 s. 6 H). 
4.49 (t, 1 H). 7.25 (mc 5 H). 7.59 (s. 1 H). 

Conditions for the separaiton of the enantiomers by capillary electrophoresis (Agilent CE-3D): Capillary: 
64.5 cm x50 nm. bubble-cell (Agilent G 1600-61232). - Buffer 50 mM sodium phosphate. pH 2.5 (Agilent 
5062-8571). - Chiral selector. 40 mM trimefhyl-p-cydodextrin (Cyclolab). - Voltage: 30 kV. - 
Temperature: 10 »C. - Retention time (3S)-enantiomen 20.05 min / 10.7 area-%. - Retention time (3R)- 
enanttomer. 20.37 min / 89.3 area-%. 



ii. 8-Hydi»xy-7H(3l?)-3-hydroxy-3-phenyl-propyll-2^<ilm«thyl^mldazo(1,2.«livridine 
earboxylicacid dimethylamide 

In a flame^ried flask filled with aigon. the silyl ether 8-[dimethyl-(1.1 .2-trimethyl-propyl)-silanyloxy]-7- 
[(3R)-3-hydroxy-3-phenyl-propyl]-2.3-dimethyl-lmidazo[1 ,2-a]pyridlne-6-carboxyllc add dimethylamkte 
(2.1 0 g, 4.1 mmol. sample contained 6 mol-% of the (3SVenantiomer) was dissolved In diy THF (30 ml). 
At room temperature, a solution of tetrabu^ammonlum fluoride In THF (1 M, 4.20 ml, 4.2 mmol) was 
added slowly. A brown solution was tArtalned. which was sfln-ed for 5 hours at room temperature. The 
reactran mbdure was poured onto a mixture of saturated ammonium chloride solution (30 ml) and 
didiloromethane (50 ml). The phases were separated and the aqueous phase was extracted with 
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dichloromethane (3 x 15 ml). The combined organic phases were washed with water (20 ml), dried over 
sodium sufete. and concentrated under reduced pressure. A grey solid (Z6 g) remaned which was 
treated with a mixture of acetone (1 ml) and diethyl ether (10 ml). The suspension was filtered, the re^due 
was washed vrfth diethyl ether and dried in vacuo. This afforded 1.6 g of e»e title compound still containing 
traces of impurities. After crystallizafion from ethyl acetate (100 ml) and isopropanol (10 ml), the 
spectroscopically pure title compound (1 .3 g. 86 % yield) was obtained as a grey crystalline solid. The 
critical purity was confinned by capHlaiy dectrophoresis (85.2 % ee). 

^H-NMR (dmsOKla. 200 MHz): 5 = 1 .81 (mc, 2 H). 2.30. 2.33 (2 S. 6 H), 2.50 (bmc). 2.78. 2.91 (2 s. 6 H). 
4.49 (t, 1 H). 7.25 (me. 5 H). 7.59 (s. 1 H). 

Conditions for the s^ration of the enanfiomers by capillary eledrophoresis (Agilent CE-3D): Capillary: 
64.5 cm X 50 nm. bubble-cell (Agilent G 1600-61232). - Buffer. 50 mM sodium phosphate, pH 2.5 (Agilent 
5062-8571 ). - Chiral sete<*jr 40 mM trimethyl-p-cydodextrin (Cydolab). - Voltage: 30 kV. - 
Temperature: 10 X. - Retention time (3S)-enantiomer. 19.14 min / 7.4 area-%. - Retention time (3R)- 
enanfiomer. 19.4 min / 92.6 area-%. 



III. ^^43lmethyl-«i>henyl-7H^,9-diliydro-|*yranop^-cllmldazo[1 ,2-alpyridine-€- 
carboxyllc acid dimethylamlde 

In a tiame-dried flask filled with argon. 8-hydroxy-7-[(3R)-3-hydroxy-3-phenyl-propyl]-2.3-dlmethyl- 
imidazo[1.2-a]pyridine-6-cart3oxylic add dfmethylamide (78.6 % ee. obtained by cleavage of the benzyloxy 
protecting group as described In experiment I.. 180 mg. 0.49 mmol) was suspended In dry 
dichloromethane (5 ml) and triphenylphosphlne (192 mg, 0.73 mmol) was added. After slow addition of 
dilsopn^Jyl azodicartwxylate (152 mg. 0.75 mmol) complete transformation of the starting material had 
occuned and a yellow^reen soiuiion was obtained. The reaction mixture was concentrated in vacuo and 
the crude product was purified by flash chromatography [20 g of sIBca gel. eluant dichloromethane / 
methanol = 100:2 (v/v), yield: 170 mg] and subsequent treatment with acetone (2 ml). A colourtess solid 
was obtained which was removed by filtralion. washed with a mixture of acetone and diethyl ether [1 :3 
(v/V)l, and dried In vacuo. The pure title compound (63 mg, 37 % yield) showed a melting point of 248-250 
•C. The enantiomeric excess present In the starting material was conserved in the course of the 
Milsunobu ethertflcation as oonfimied by HPLC analysis (78.3 % ee) and by capHlary electrophoresis (77.8 
% ee) of the title c(Mnpound. 

^H-NMR (200 MHz, dmso-dg): 5 = Z14 (mo. 2 H). 2.26. 2.35 (2 s. 6 H). 2.42 (m,). 2.75 (mc 1 H), 2.87. 3.01 
(2 s. 6 H). 5.27 (dd, 1 H), 7.43 (mc 5 H). 7.79 (s, 1 H). 

Conditions for the detemiination of purity by HPLC: Column: CHIRALPAK® AD-H 250 x 4.6 mm, 5 ^lm. - 
Eluant ethanol/methand = 1:1 (v/v) with 0.1 % of diethylamine. - Flow rate: 1 mlftnln. -Temperature: 35 
"C. - Diode array detection at 243 nm. - Retention time: (9/?)-enanliomen 4.00 min / 10.85 area-%; (9S)- 
enantiomen 4.41 min /89.11 area-%. 
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Conditions for the separation of frie enantiomers by capillary electrophoresis (Agilent CE-3D): Capillary. 
64.5 cm X 50 urn. tnibble-cell (Agilent G 1600-61232). - Buffer 50 mM sodium phosphate. pH 2.5 (A£^lent 
50^-8571). - Chlral selector. 40 mM trfmethyl-p-cydodextrin (Gydolab). - VoHage: 30 kV. - 
Tenperature: 10 'C. - Retention time (9S)-«»ntiomer. 19.39 min / 88.9 area-%. - Retention time (9R)- 
enantiomen 20.12 min / 1 1.1 area-%. 

IV. (9S)- 2,3-t)imethyl-9-phenyl-7H-8,9<llhydro-|iyranop^-c]lmlda2o£1,2-a]pyridine-6- 
carboxylic acid dimethylamide 

In a flame-dried flask filled with aigon. 8-hydraxy-7-l(3R)-3-hydroxy-3-phenyl-propyll-2,3-dlmethyi- 
lmklazoI1,2-alpyrldine-6-carboxyHc acW dimettiyiamlde (85.2 % ee. obtained by cleavage of flie dlmettiyl- 
(1,1.2-trimefhyi-prop^>«llanyloxy protecting group as described in experiment II.. 180 mg, 0.49 mmol) 
was suspended in dry dichlorometiiane (5 ml) and triphenylphosphine (192 mg. 0.73 mmol) was added. 
After slow addition of diisopropyl azodicarboxylate (152 mg. 0.75 mmol) complete transfbmration of ttie 
starting material had occun-ed and a yellow solution was obtained. The reaction mixture was concentrated 
in vacuo and the crude product was purified by flash chromatography [20 g of slHca gel, ^uant 
dichloromethane / mettianol = 100:2 (v/v). yield: 320 mg] and subsequent treatitienl witti a mixture of 
acetone (1 ml) and dtettiyl ettier (3 ml). A cdourtess solid was obtained which was removed by filtration, 
washed wHh iitUe acetone and dietttyl etiier (3 ml), and dried in vacuo. The pure titie compound (85 mg, 50 
% yield) showed a melting point of 252-254 "C. The enantiomeric excess present in the starting material 
was conserved in flie course of «ie Mitsunobu etiierification as confinmed by HPLC analysis (86.0 % ee) 
and by capillary electrophoresis (86.6 % ee) of ttie titie compound. 

'H-NMR (200 MHz, dmso-deV'8 = 2.14 (m^. 2 H), 2.26. 2.35 (2 s. 6 H). 2.42 (m«). 2.75 (mc 1 H). 2.87; S'OI j- 
(2 s. 6 H). 5J27 (dd, 1 H), 7.43 (me. 5 H). 7.79 (s. 1 H). 

Conditions for tiie determination of purity by HPLC: Column: CHIRALPAK® AD-H 250 x 4.6 mm, 5 pm. - 
Eluant eflianoIAnethanol = 1:1 (v/v) with 0.1 % of diethylamine. - Flow rate: 1 ml/min. - Temperature: 35 
"C. - Diode anay detection at 243 nm. - Retention time: (9R)-enantiomer: 4.00 min / 6.82 area-%; (9S)- 
enantiomen 4.41 min / 90.73 area-%. 

Conditions for the separation of tiie «ian«omers by capillary electrophoresis (AgHent CE-3D): Capillary: 
64.5 cm X 50 pan, bubble^»ll (>^»ent G 1600-61232)u - Buffer 50 mM sodium phosphate, pH 2.5 (Agilent 
5062-8571). - Chiral selector 40 mM trimettiyi-p-cydodextrin (Cyclolab). - Voltage: 30 kV. - 
Temperature: 10 "C. - Retention time (9S)-enantioiTJer 19.65 min / 93.3 area-%. - Retention time (3R)- 
enantiomer 20.43 min / 6.7 area-%. 
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Commercial utility 



The compounds of the fomiula 1 and their salts are valuable intemiedlates for the preparation of 
enantiomerically pure 7H-8.9-Dihyd^o^)yrano[2.3-cllmidazo^1.2■«lpyr^d^nes of the fomiula 5. These 
compounds possess valuable phamiaceutical properties that make them commercially utilizable. In 
particular, they exhIbH a marked inhibition of gastric add secretion and an excellent gastric and intestinai 
protective adion in warm-Wooded animals, in particular humans. 



